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ting of the rack teeth and the eccentricity of the scale and
also come in.

Other Magnifying Indicators. The gradual but steady
increase in the accuracy demanded, of the machine shop
has-produced a demand for indicators of greater sensitivity
than the ordinary dial indicator and many different types
have been developed during the last twenty years or so.
A few of these will be briefly described.

The Hirth minimeter was one of the earliest instruments
having an accuracy higher than that of ordinary dial indi-
cators. It used a purely mechanical magnifying system
which is shown, diagrammatically, in Fig. 317. It is
made with various sensitivities, scale graduations of 0-001,
0-00025, 0-0001, and 0-00005 in. being available.

Fig. 318 illustrates the " Optical Comparator " made by
Messrs. Cooke, Troughton and Simms of York, England.
It uses an optical magnifying system ; movement of the
plunger tilts a small mirror and this deflects a beam of
light so that the image of a cross-wire is moved over the
scale and indicates the plunger movement. The scale
readings in the instrument shown are 0-0001 in., the magnification
being approximately 1,000.

Messrs.  Optical  Machine Tools,  Ltd.  of Slough, manufacture an

Fro. 318.